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在复发性翼状胬肉中，K17 的表达量 高。这些结果证明 K17 在翼状胬肉的发
病中起重要作用。 
本课题研究了 importin13(IPO13)在正常结膜及翼状胬肉组织中的表达情况，
发现其表达位置和 K17 十分相似，也在组织上皮细胞的基底层。IPO13 在正常结
膜、原发性翼状胬肉及复发性翼状胬肉中的表达差异趋势也和 K17 一致，提示
IPO13 可能与 K17 的调控相关。体外培养翼状胬肉上皮细胞，进一步研究 K17
在翼状胬肉上皮细胞中的调控机制。通过慢病毒侵染及 Real time-PCR 、Western 
blot 、免疫荧光等技术手段检测，发现 Knock down IPO13 可以抑制 K17 的表达。
IPO13 作为 importin-β家族的重要成员之一，其生物学功能主要是负责其他蛋白
转运入核，本身无 DNA 结合域，不是调控因子。推测 IPO13 是通过促进 K17













摘  要 
VII 
个经典的 K17 调控因子 Gli2 和 c-Jun 的细胞核定位的影响，发现 IPO13 可以有
效的影响 c-Jun 的细胞核定位。这些实验结果证实 IPO13 可通过调控 c-Jun 的转
运入核，从而影响 K17 的表达。对 K17 调控机制的研究可能为翼状胬肉的治疗
提供新途径。 
综上所述，我们首次发现 K17 在正常结膜及翼状胬肉中的差异表达，在翼
状胬肉的发病中起重要作用。并且进一步阐明了 IPO13 可通过调控 c-Jun 的入核



















Pterygium is one of the most common ocular surface diseases ，always accompanied 
by inflammation、angiogenesis、pigmentation, and characterized by the encroachment 
of a fleshy triangle of  conjunctival tissue into the cornea（with the apex towards the 
corneal center). It occurs usually on the nasal side bilaterally, but occasionally on the 
temporal even both sides of limbus. There are several symptoms in the early stage，
such as  mild redness, dryness or irritation of the eye etc. If the pterygium is 
aggressive and enlarging into the corneal center, the vision will be loss. It should be 
removed surgically. Moreover, surgical removal accompanied with the area of 
encrochment. Conjunctival or limbal stem cell autografts、amniotic membrane 
allografts as well as local use of. Mitomicin C combined with surgical excision can be 
used to reduce the risk of recurrence. The occurrence of pterygium is 
epidemiologically known to be associated with sun exposure (ultraviolet radiation) 
dusty、sandy and windblown etc. Previous studies show that several factors, such as 
alternative ocular surface environment, injured limbal stem cell, degeneration of 
conjunctival elastic fibers, inflammatory and allergic cytokines are involved in the 
genesis of pterygium, however, the pathogenesis of pterygium is still unclear. 
As a lesional protein associated with cell proliferation, K17 is ectopically expressed in 
numerous cases associated with robust and proliferation and inflammation. As we 
known, cell proliferation is one of most important factor for pathogenesis of 
pterygium. K17 expression in pterygium has not been reported.It was shown K17 
staining cells distributed in the basal layer of epithelium. Compared to normal 
conjunctiva, K17 protein was highly expressed in the pterygium and higher expressed 
in the recurrent pterygium, suggesting K17 plays an important role in the 
pathogenesis of pterygium. We next investigated (importin13) IPO13 expression and 
distribution in the normal conjunctiva and pterygium as well. The expression and 
distribution of IPO13 was in consistence with the K17. It suggested IPO13 might be 
associated with regulation of K17. To verify whether K17 expression correlated with 
IPO13 in the pterygium, we established primary cultured epithelial cells from 















inhibited K17 expression; however, over-expression of IPO13 elevated K17 
expression. IPO13 is an important member of importin-β family and responsible for 
nuclear entry of the cargoes and regulated transcription directly. .We hypothesized 
IPO13 might regulate K17 indirectly via mediating some transcriptional factor to 
nuclear entry. Therefore, we selected classic regulators of K17(Gli2、c-Jun) and 
investigated whether IPO13 mediated their nuclear entry or not. It indicated IPO13 
regulated the expression of k17 via mediating the accumulation of c-Jun in the nuclear. 
Our work may contributeto pterygium therapy in the future. 
In conclusion, different expression of K17 in the normal conjunctiva and pterygium 
was firstly reported, suggesting that K17 playes an important role in pathogenesis of 
pterygium. We further demonstrated IPO13 regulated k17 expression via mediating 
c-Jun to nuclear import. This study provided new insight into pterygium therapy. 
 































800 或更大，紫外线辐射波长为 320-290nm。国内发病率 高的斗门县就位于北
























1.1.2 DNA 病毒人类 HPV 
人类乳头瘤病毒（HPV）是与人类肿瘤相关的 DNA 病毒。已经发现 80 多
种不同的 HPV 基因型，其中 HPV6 和 HPV11 与组织良性病变有关，而 HPV16
和 HPVl8 则与子宫颈恶性肿瘤密切相关 [15]。近来的研究发现 HPV 还与上皮病
变有关。这些病变表现为类似结膜厚度的改变和发育异常，包括结膜上皮新生物
和结膜乳头状瘤 [16]。Gallagher 等 [17]利用 PCR 技术检测翼状胬肉样本与对照组
（正常结膜）样本中是否有 HPV 的表达，结果发现 50%的翼状胬肉样本中存在
HPV 病毒，而对照组为阴性。F Piras 报道[18]在 41 例翼状胬肉患者中有 22 例 HPV
为阳性表达。但是它们有着不同的 HPV 亚型，分别为 HPV52、HPV54、HPV94。
这些结果表明 HPV 可能在翼状胬肉的发展中起重要作用并且可能是翼状胬肉的
发病的原因之一。但 Chen 等人 [19]却有不同意见，他们测定了 65 例翼状胬肉样











查了 30 名翼状胬肉患者 HLA，发现这些患者中携有 HLA 抗原 CW4、B61、A26、
DB51 和 DR6 频率明显增高，其中携有单倍型等位基因 A26、B51 和 B61、DR5
者患病率也增高。另外，调查了 29 例患者的家族史，发现其中 6 例患者有明显
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